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(54) IMAGE READER 



(57)Abstract: 

PURPOSE: To allow the reader to be transited to a stable image read operation in a short time at the start 
of reading. 

CONSTITUTION: In the image reader where the supply of a drive clock signal CCD-CLK to a CCD 
solid-state image pickup element 8 is stopped in the standby mode not reading any image, a clock 
generating circuit 11 generates control signal CCDEN at a high level for the standby period, the control 
signal is given to the CCD solid-state image pickup element 8 via an OR circuit 13 and an inverter 14 to 
keep the level of the drive clock signal CCD-CLK to be low to keep the output signal level of the CCD 
solid-state image pickup element 8 to be a DC output bias level. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The image reader characterized by to have a clock supply means suspend supply of a drive 
clock signal in the standby period which does not perform read of an image while supplying the drive clock 
signal which drives it to the optoelectric transducer which changes into an electrical signal the optical 
image obtained by the photographic subject by irradiating light, and said optoelectric transducer, and an 
output-level maintenance means hold the output-signal level of said optoelectric transducer on 
predetermined level at said standby period. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to image readers, such as a digital copier which 
performs read of an image using the optoelectric transducer which changes into an electrical signal the 
optical image obtained by the photographic subject of a manuscript etc. by irradiating light, about an image 
reader. 
[0002] 

[Description of the Prior Art] In recent years, the digital copier which the optical image obtained by the 
photographic subject of a manuscript etc. by irradiating light is changed into an electrical signal, and is 
digitized, and is copied to media, such as a form, is developed and put in practical use. In this kind of 
image reader, it changes into a digital electrical signal, after changing into an analog electrical signal the 
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optical image based on the incident light which passed through the manuscript using optoelectric 
transducers, such as a CCD solid state image sensor, and performing signal processing, such as 
magnification, in a digital disposal circuit to that analog electrical signal. 

[0003] By the way, in the standby period which does not perform read of an image, by suspending supply 
of the drive clock signal which drives a CCD solid state image sensor, the unnecessary power 
consumption in a CCD solid state image sensor, its drive circuit, etc. is lost, and the cure which 
suppresses generation of heat is taken with image readers, such as a digital copier, (for example, refer to 
JP,63-196158,A). That is, supply of drive clock signal CCD-CLK to a CCD solid state image sensor is 
suspended, and a copy start command is answered, and he starts supply of drive clock signal CCD-CLK, 
and is trying to drive a CCD solid state image sensor in a standby period, as shown in the timing chart of 
drawing 7 . here -- a drive - a clock signal -- CCD-CLK » CCD - a solid state image sensor - each -- a 
pixel - accumulating -- having had - a signal charge -- a charge - a transfer - a register reading - a 
read pulse - this - having read - a signal charge - it should transmit - a charge - a transfer -- a register 
-- a transfer - a drive » carrying out - a transfer clock - for example, - floating - diffusion - (-- FD --) a 
configuration - an output -- the section -- setting FD -- resetting -- a reset pulse - etc. - various kinds -- 
a clock pulse - saying - a thing -- ** carrying out . 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the conventional image reader of the 
above-mentioned configuration, since the reset pulse given to the output section of a CCD solid state 
image sensor was held at a high level when supply of drive clock signal CCD-CLK is suspended, the 
output section would be in the saturation state and the output signal level of the CCD solid state image 
sensor in a standby period had been set to about 7.5 V. On the other hand, if drive clock signal CCD-CLK 
is given, since a reset pulse will also be given to the output section of a CCD solid state image sensor and 
an output will be in an active state, it will change focusing on the direct-current output-bias level whose 
output signal level of a CCD solid state image sensor is about 5V. 

[0005] That is, since about 2.5v step potential fluctuation will arise on the output-signal level of a CCD 
solid state image sensor in case it shifts to copy operating state from a standby condition, the case where 
it cannot follow in footsteps of the steep level change generates a latter analog signal processing circuit. 
This is for taking time amount very much to have saturated temporarily the output of the AGC (Automatic 
Gain Control) circuit in an analog signal processing circuit, and to stabilize an output. If the gain set point 
of an AGC circuit becomes large, this start stability time amount will get extremely bad as a continuous 
line shows to drawing 4 . For example, if what was about 0.5 seconds when it was 2.0 times the gain set 
point of this sets up the gain set point 4.8 times, it will start, and stable time amount becomes extremely 
long with about 3.3 seconds, 

[0006] By the way, in an image reader, when a user pushes a copy start button, while supplying drive 
clock signal CCD-CLK to it and coincidence to a CCD solid state image sensor, migration of moving part, 
such as carriage and a mirror unit, is started, and a PURISU can is carried out. In this PURISU can, the 
existence and size of a set of a manuscript which are copied based on the image reading signal after 
signal processing in an analog signal processing circuit are detected, or processing of distinguishing any 
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of monochrome manuscript / color copy manuscripts are is performed. At this time, as mentioned above, 
fault, such as the start stability time amount at the time of copy initiation being long, the start response 
period in that transition stage being long as shown in drawing 7 , and being unable to detect manuscript 
size as an A/D-conversion output being unstable, or causing poor distinction of monochrome manuscript / 
color copy, will occur, 

[0007] This invention is made in view of the above-mentioned technical problem, and the place made into 
the purpose is to offer the image reader which can shift to the image read actuation stabilized for a short 
time at the time of read initiation. 
[0008] 

[Means for Solving the Problem] The image reader by this invention has the composition equipped with a 
clock supply means suspend supply of a drive clock signal, and an output-level maintenance means hold 
the output-signal level of an optoelectric transducer on predetermined level at a standby period, in the 
standby period which does not perform the read of an image while supplying the drive clock signal which 
drives it to the optoelectric transducer which changes into an electrical signal the optical image obtained 
by the photographic subject by irradiating light, and this optoelectric transducer. 
[0009] 

[Function] A clock supply means loses the unnecessary power consumption in an optoelectric transducer, 
its drive circuit, etc., and he is trying not to make it generate heat by suspending supply of the drive clock 
signal over an optoelectric transducer in the image reader of the above-mentioned configuration at a 
standby period, this standby period - setting » an output-level maintenance means -- the output-signal 
level of an optoelectric transducer - predetermined level - desirable - the direct-current output-bias level 
of an optoelectric transducer -- abbreviation -- it holds on equal level. Thereby, in case it shifts to image 
read from a standby period, step potential fluctuation does not arise on the output-signal level of an 
optoelectric transducer. Consequently, it can shift to the image read actuation stabilized for a short time. 
[0010] 

[Example] It explains to a detail about the example of this invention applied to the following, for example, a 
digital copier, referring to a drawing. In addition, this invention is not limited to application to a digital copier, 
and can be applied to the image reader at large which performs read of an image using optoelectric 
transducers, such as a CCD solid state image sensor which changes into an electrical signal the optical 
image obtained by the photographic subject of a manuscript etc. by irradiating light. 
[0011] Drawing 1 is the outline block diagram showing one example of this invention, In drawing 1 , the 
manuscript 1 for a copy is laid on platen glass 2, and the rear-face side and a perimeter are covered with 
the platen covering 3. This manuscript 1 irradiates by reflecting the light emitted from the exposure lamp 4 
by direct or the reflector 5. Image formation of the reflected light from a manuscript 1 based on this 
exposure light is carried out to the image pick-up side of the CCD solid state image sensor 8 which is an 
optoelectric transducer with the image formation lens 7 through the reflective mirror 6. The optical system 
containing this exposure lamp 4, a reflector 5, and the reflective mirror 6 is carried in the carriage which is 
not illustrated, and is movable in the longitudinal direction of vertical scanning, i.e., direction, of drawing. 
Moreover, the line sensor with which the pixel was arranged in the shape of a straight line as a CCD solid 
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state image sensor 8 is used, and the scan of a direction perpendicular to space, i.e., horizontal scanning, 
is electrically performed on the CCD solid state image sensor 8. 

[0012] The output signal of the CCD solid state image sensor 8 is supplied to the analog signal processing 
circuit 10 through the AC-coupling capacitor 9. If this analog signal processing circuit 10 shows an 
example of that concrete configuration to drawing 2 , it consists of AGC circuit 102 which doubles the 
white level of the output signal of the CCD solid state image sensor 8 with a sample / S/H circuit 101 to 
hold (S/H) for the output signal of the CCD solid state image sensor 8 at white reference level, an AOC 
(Automatic Offset Control) circuit 103 which doubles the black level of the output signal of the CCD solid 
state image sensor 8 with black reference level, and AID converter 104 which changes the analog signal 
after each [ these ] processing being completed into a digital signal. In addition, the circuit of drawing 2 is 
not passed for an example of the concrete configuration of the analog signal processing circuit 10 to be 
shown, and is not limited to this. 

[0013] Drive clock signal CCD-CLK is given from the exterior to the CCD solid state image sensor 8. This 
drive clock signal CCD-CLK is the generic name of various kinds of clock pulses, such as a read pulse 
which reads the signal charge accumulated in each pixel (sensor section) of the CCD solid state image 
sensor 8 to a charge transfer register, a transfer clock which carries out the transfer drive of the charge 
transfer register that this read signal charge should be transmitted, and a reset pulse which resets FD in 
the output section of for example, FD (floating diffusion) configuration, and is for driving the CCD solid 
state image sensor 8. The clock generation circuit 1 1 is formed as a clock supply means to give this drive 
clock signal CCD-CLK. 

[0014] While generating various kinds of clock signals CLK corresponding to drive clock signal CCD-CLK, 
when the mode signal which shows that it is the standby period which does not perform read of an image 
from CPU 12 is given, this clock generation circuit 11 suspends generating of a clock signal CLK, and 
generates the control signal CCDEN which serves as a high level in a standby period instead. This clock 
signal CLK and control signal CCDEN serve as two inputs of OR circuit 13. It is reversed with an inverter 
14 and the output of this OR circuit 13 is given to the CCD solid state image sensor 8 as that drive clock 
signal CCD-CLK. 

[0015] Next, circuit actuation of the above-mentioned configuration is explained, referring to the timing 
chart of drawing 3 . First, CPU12 gives the mode signal of a high level to the clock generation circuit 11 
based on the command from a system controller (not shown) by the mode of operation which performs 
read of a low and an image in the standby mode which does not perform read of an image. Based on this 
mode signal, the clock generation circuit 1 1 suspends generating of a clock signal CLK while generating 
the control signal CCDEN of a high level, and in a mode of operation, it generates a clock signal CLK at a 
standby mode while it generates the control signal CCDEN of a low. 

[0016] Then, in OR circuit 13, the control signal CCDEN of a high level passes in a standby mode, a clock 
signal CLK passes respectively in a mode of operation, and it is reversed with an inverter 14. Thereby, in a 
standby mode (standby period), drive clock signal CCD-CLK given to the CCD solid state image sensor 8 
is held at a low, and serves as an original clock signal by copy initiation. Thus, in a standby period, by 
suspending supply of drive clock signal CCD-CLK, the unnecessary power consumption in the drive circuit 
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of the CCD solid state image sensor 8 or inverter 14 grade can be lost, and generation of heat can be 
suppressed. 

[0017] Moreover, in this standby period, since the reset pulse given to the output section of the CCD solid 
state image sensor 8 by the clock generation circuit's 1 1 generating the control signal CCDEN of a high 
level, and having continued holding drive clock signal CCD-CLK to a low is also held at a low, the output 
section concerned will be in a reset condition, and will maintain a non-saturation state. Thereby, the 
output-signal level of the CCD solid state image sensor 8 is held at about 5 V, and turns into mostly 
direct-current output-bias level of the CCD solid state image sensor 8 at the time of the usual actuation 
with this level. That is, in this example, the clock generation circuit 11 will have a function as an 
output-level maintenance means to hold the output-signal level of the CCD solid state image sensor 8 on 
direct-current output-bias level in a standby period. 

[0018] Thus, since a step potential change does not arise on the output-signal level of the CCD solid state 
image sensor 8 in case it shifts to a copy mode of operation from a standby mode by holding the 
output-signal level of the CCD solid state image sensor 8 on abbreviation direct-current output-bias level 
at a standby period, even if the setting gain of AGC circuit 102 (refer to drawing 2 ) in the analog signal 
processing circuit 10 is large, an output is not saturated and start responsibility can be improved sharply. 
That is, as a broken line shows to drawing 4 , it turns out that the gain set point of AGC circuit 102 can 
improve sharply as compared with the conventional example which 4.9 times start, and it is about 0.35 
seconds even if stable time amount is less than about 0.05 seconds and is the case where the gain set 
point sets up 7.8 times, and shows it as a continuous line. 

[0019] Since it can shift to the image read actuation stabilized by start responsibility being sharply 
improvable for a short time, and an A/D-conversion output will be in the condition of having been stabilized 
immediately so that clearly from drawing 3 as mentioned above, In the PURISU can carried out 
immediately after shifting to a copy mode of operation Based on the image reading signal after signal 
processing in the analog signal processing circuit 10, the existence and size of a set of a manuscript 1 can 
be detected, or processing of distinguishing any of monochrome manuscript / color copy manuscripts 1 
are can be ensured. Furthermore, in the analog signal processing circuit 10, gain control by AGC circuit 
102 and offset control by the AOC circuit 103 can also be performed correctly. 
[0020] In addition, in the above-mentioned example, although the output-signal level of the CCD solid 
state image sensor 8 is held at a standby period on level almost equal to the direct-current output-bias 
level, even if abbreviation etc. is in direct-current output-bias level by carrying out and it does not 
necessarily set it as level, as compared with the conventional example, the start responsibility at the time 
of copy initiation can be improved by setting it as the level of usual output within the limits. However, in 
case the direction set as abbreviation direct-current output-bias level shifts to a copy mode of operation 
from a standby mode, since a step potential change does not arise on the output-signal level of the CCD 
solid state image sensor 8, it is desirable. 

[0021] Moreover, although considered as the configuration which holds the output-signal level of the CCD 
solid state image sensor 8 on direct-current output-bias level by making the clock generation circuit 11 
serve a double purpose as an output-level maintenance means, and generating the control signal CCDEN 
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of a high level at a standby period, and giving the CCD solid state image sensor 8 through OR circuit 13 
and an inverter 14 in the above-mentioned example, it is not limited to this. For example, as shown in 
drawing 5 (A), an analog switch 51 is connected to an inverter 14 at juxtaposition. As it constitutes or 
indicates drawing 5 (B) that this analog switch 51 is made into an ON state at a standby period based on 
the mode signal which was outputted from CPU 12 and reversed with the inverter 52, and an inverter 14 is 
bypassed By carrying out change control based on the mode signal which formed the analog switch 53 in 
the input side of the CCD solid state image sensor 8, and was outputted from CPU 12 in this analog switch 
53, and was reversed with the inverter 54 It is also possible to constitute from a copy actuation period so 
that the output level of an inverter 14 may be chosen and touch-down level may be chosen in a standby 
period. Since drive clock signal CCD-CLK of the CCD solid state image sensor 8 can be held in a standby 
period at a low in any case of a modification, the output-signal level of the CCD solid state image sensor 8 
can be held on direct-current output-bias level. 

[0022] Furthermore, it is also possible to form an output-level maintenance means in the output side of the 
CCD solid state image sensor 8. That is, it is also possible to constitute from a copy actuation period so 
that the output signal level of the CCD solid state image sensor 8 may be chosen and the predetermined 
level (for example, 5V) set up in the standby period corresponding to direct-current output-bias level may 
be chosen by forming an analog switch 61 in the output side of the CCD solid state image sensor 8, and 
carrying out change control of this analog switch 61 based on the mode signal which was outputted from 
CPU 12 and reversed with the inverter 62, as shown in drawing 6 . Also in the case of this modification, the 
output-signal level of the CCD solid state image sensor 8 can be held in a standby period at direct-current 
output-bias level. However, if the output-signal level of the CCD solid state image sensor 8 is fixed to 5V in 
a standby period when direct-current output-bias level is the device which is 6V since there is variation in 
the direct-current output-bias level of the CCD solid state image sensor 8 between devices, when it shifts 
to a copy mode of operation, potential change of 1 V will arise on the output-signal level of the CCD solid 
state image sensor 8. 

[0023] From this, like [ approach / of fixing the output-signal level to predetermined level compulsorily by 
the output side of the CCD solid state image sensor 8 / in the case of the example which carried out point 
**, and each modification ] The direction of the approach of holding the output-signal level of the CCD solid 
state image sensor 8 on predetermined level by forming an output-level maintenance means in the input 
side of the CCD solid state image sensor 8, and holding drive clock signal CCD-CLK of the CCD solid 
state image sensor 8 to a low in a standby period Since it can respond to the variation in the direct-current 
output-bias level of device each, the variation of the direct-current output-bias level by the temperature 
change, etc., it is desirable. 
[0024] 

[Effect of the Invention] In the image reader of a configuration of suspending supply of the drive clock 
signal to an optoelectric transducer during the standby which does not perform read for an image 
according to this invention, as explained above Since transient fluctuation of the output-signal level of the 
optoelectric transducer at the time of starting supply of a drive clock signal by having held the 
output-signal level of an optoelectric transducer on predetermined level in the standby period can be 
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suppressed few It can shift to the image read actuation stabilized in a short time after resumption of clock 
supply, 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the outline block diagram showing one example of this invention. 

[Drawing 21 It is the block diagram showing an example of the configuration of an analog signal processing 

circuit. 

[Drawing 31 It is a timing chart for explanation of this example of operation. 

[Drawing 41 It is the property Fig. of AGO gain set point-start stability time amount. 

[Drawing 51 It is the block diagram showing the modification of this invention. 

[Drawing 61 It is the block diagram showing other modifications of this invention. 

[Drawing 71 It is a timing chart for explanation of the conventional example of operation. 

[Description of Notations] 

1 Manuscript 2 Platen Glass 

4 Exposure Lamp 8 CCD Solid State Image Sensor 

10 Analog Signal Processing Circuit 11 Clock Generation Circuit 

12 CPU 13 OR Circuit 

14 Inverter 
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